Abstract. In order to reflect the varying law of the deflection of the rigid guide when the relative motion occur between the rigid guide and the cage roller, transient dynamic simulation is carried out for the commonly used calculation model of rigid guide and bunton by ANSYS. Simulation of the horizontal force through a section of the guide evenly, and the deflection curves of each model are obtained. It is found that the deflection of the simply supported beam model is the largest, and the three-span continuous beam model have similar peak spans in each span with the spatial grid model, but the spatial grid model has obvious fluctuation with the horizontal force.
Introduction
Rigid guide is an important part of shaft equipment. At present, the simple beam model and the threespan continuous beam model is still widely used in the calculation of bending resistance of the guide, and the influence of the space structure composed of guide and bunton is not taken into account. The bending moment of the force point is too large, so that the design value tends to be conservative [1] . But the research on the difference of deflection of each model under the action of the moving load is still blank.
In this paper, the transient dynamic simulation of these three models under the action of the moving load is carried out by ANSYS to get the deflection changes in the midpoint. Then export the data to MATLAB, so the curves of the variation of deflection in each span about the simple beam model, three-span equal-span continuous beam model and spatial grid model under the moving load are presented. It has a certain guiding significance for the structural design calculation of rigid guide and bunton.
Calculation Model of Rigid Guide and Bunton
The dynamic load transmitted by the hoisting conveyance be resisted by rigid guide and bunton in the hoisting process, the guide structure has an important impact on the safety and reliability of the hoisting conveyance [2] . The design and calculation of guide now, the majority consider static function at one point. However, in most of the hoisting process the role of the horizontal force is not stage but continuous, so considering the load through the rigid guide at a uniform speed, a variety of rigid guide deflection curve calculation model is necessary. In the stage of uniform hoisting of the hoisting conveyance, it is assumed that the transverse horizontal force acting on the guide by the cage roller does not change, so the simply supported beam model, three-span continuous beam model and spatial grid model can be built in Figure 1 . The force of the cage roller on the guide is simplified as a force perpendicular to the beam, the relative motion of the cage roller and the guide into a uniform translation is simplified as a force along the axis of the beam. In the simple supported beam model, both ends of the guide are considered to be hinged; both ends of the three-span continuous beam model are considered to be hinged, and the middle two nodes are regarded as rigid contact
Calculation of Mid-Span Deflection of Model
For the maximum deflection of the simple beam model and the three-span continuous beam model, according to the mechanics of materials and the use of building structure statics to get its formula. In the simply supported beam model, the maximum deflection occurs when the load is applied to the mid-span nodes; in the three-span continuous beam model, the maximum deflection occurs when loads are applied to the three mid-span joints respectively [3] .
Equations of the maximum deflection of the simply supported beam model:
Equations of the maximum deflection of the three-span continuous beam model:
The meaning of each parameter:
• F is the force;
• ݈ is the length of the single-layer canal (ie, the distance between the canopy beam layer);
• E is the elastic modulus of the material;
• I is the section moment of inertia;
• K is the maximum deflection calculation factor obtained by the look-up table.
According to the actual data: 
In the mid-span of the first span and the third span in the three-span continuous beam: K = 1.458 (4) In the second span.: K = 1.146 (5) So the following data can be calculated:
The maximum deflection of the simply supported beam model is:
The maximum deflection of the three-span continuous beam is:
The mid-span of the first and third span:
The mid-span of the second span: इ ௫ = −0.86mm (8) However, it is not easy to calculate the deflection of each span in the spatial grid structure. In order to obtain the deflection of the spatial grid structure under the moving load, it is necessary to carry on the finite element simulation analysis.
Finite Element Simulation Analysis

Define Materials
According to the design data of a mine, both sides of the guide are arranged in parallel. The length of the guide is 12 m, two guides are located 1.8 m apart, the length of the bunton is 4.86 m, the span of bunton is 4 m, the short beam length of the connecting guide and bunton in the spatial grid model is 0.1 m. Materials are Q235 cold-formed square steel, cross-sectional size of 180 × 180 × 10.
According to the above data beam, the analysis model is established in ANSYS, set the modulus of elasticity for 2.06 × 10 ହ ‫,ܲܯ‬ poisson's ratio is 0.3, the density is 7800kg/݉ ଷ , choose the BEAM188 three-dimensional beam element.
Meshing, Applying Constraints and Loads
The size of the global control element is 0.1m, and the guide length 12m used to apply the load is divided into 120 elements with 121 nodes. For both ends of the hinge point, constrain the X, Y, Z direction of displacement; for the model of spatial grid structure, constrain the UX, UZ, ROTX, ROTY, ROTZ degrees of freedom of the short beam at the junction of the guide and the bunton; constrain the UX, UY, UZ degrees of freedom at both ends of the bunton. The spatial grid structure is shown in Figure 2 . In this paper, we use the * DO loop to apply the load to the 121 nodes of the guide in order to simulate the relative motion between the guide and the cage roller by using the method of moving load in the vehicle-bridge analysis model [4] [5] . According to the data, the pre-tightening force of the Y direction of the cage roller is 8000N, the speed of the uniform speed is 8m/s. Assuming the uniform speed does not impact on the guide, defining the moving load P is 8000N, along the Y axis negative direction, and the moving speed is 8m / s, along the X axis positive direction.
Simulation Results
The NSOL function is used to extract the displacement value of the Y direction of the simple supported beam, the displacement values of the three mid-span nodes in the Y direction of the threespan continuous beam model and the spatial grid model. Then export the data to MATLAB, take the time as the X axis, the displacement as the Y axis, draws the displacement -time curve, as shown in Figure 3 DOI 
Result Analysis
According to the simulation results, the maximum deflection values in each span of the simply supported beam model, three-span continuous beam model and spatial grid model are shown in Table 1 . It can be seen from Table 1 that when the calculation model of guide and bunton is calculated according to the simple supported beam, its mid-span deflection will be much larger than that of threespan continuous span beam and spatial grid model. So it is necessary to increase the cross-sectional area of the guide or the use of higher bending stiffness of the material, thereby increasing costs [6] . At the same time, it can be seen from the table that the maximum deflection of the mid-span of the simple beam model and the three span continuous beam model are basically the same as the theoretical calculation result.
The deflections of the three-span continuous beam model and the spatial grid model are similar at the maximum. However, according to the comparison of mid-span deflection curves, the mid-span deflection of the three-span continuous beam is relatively gentle, but the mid-span deflection of the spatial grid model is more violent, which is bound to produce vibration, impact on the stability of the guide structure
Conclusion
• Finite element simulation deviation within the allowable range. So the finite element method can be used to simulate the spatial structure of the guide structure; • The deflection of the simply supported beam model is much greater than that of the three-span continuous beam and spatial grid model. The maximum deflection in each span is similar to the threespan continuous beam model when calculated by the space grid model; • Compared with the three-span continuous beam model, when the space grid structure is used, the mid-span deflection of each span is more violent under the moving load. In the design calculation of the tank, to take into account this situation, to avoid fatigue damage.
• Compared with the theoretical calculation, the finite element method is more consistent with the actual working conditions, especially for the analysis of complex moving loads, the use of finite element simulation can provide the necessary reference for the design and calculation.
